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I. A cash accountJp.g and surveillance system for gaming 



••. •n»-ch I neis comprising;. 




s w T thin each machine for T»onltoring the 
•input of stems of rnonetary value and the payout of iferos of monetary 
value, and for maintaining digital signals Indicative of the cumulative 
numbers thereof, 

second means within each machine for CGmmiinf cat ion over 
: data Unes r said second means having a unique address on said cofnfnunfca- 
tlon lines and being responsive thereto to transmit said signals of said 
first fneans on said data lines, 

node, means coupied to a plurality of "-aid second means 
tlvr._ru0 said data conrounlcatlon ilnes, said node rceans including means 
for po.i'libg J of said second means coupied thereto and for receiving 
Said .£rigit3t signals therefrom, said node means having non-voiat? Je 
storage roeahs for maintaining date responsive to said digital signals fn 
-:spi*e of System power loss a.fYd node means failures. 
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The following statement is a 

including the best method of performing it known to 



us 



TECHNICAL FIELD 
The present invention relates tc gaming devices and 
more particularly to player operated gaming devices., such as 
slot machines. 

BACKGROUMO OF PRIOR ART 

The exemplary embodiment of the present Invention disclosed 
herein is Intended for use in conjunction with slot machines and 
accordingly prior art described herein shall be described with 
respect to such machines, It being understood however, that the 
Invention Is not so limited. 

Various types of slot machines have been well known for 
many years. Early slot machines were mechanical devices having 
some form of mechanically rotatabie and randomly stoppable reels 
having certain Indicia thereon, with an appropriate mechanical 
system for paying out predetermined numbers of coins based upon 
the appearance of various combinations of the fndicia upon the 
random stopping of the reels. Later devices of this general type 
Incorporated various forms of electro-mechanical devices for 
senslog reel position controlling pay out upon the occurance of 
a winning condition and for controlling certain other aspects of 
machine operation. Still later designs Included ail elctronlc 
machines wherein the mechanically rotating reels were replaced 
with a cathode ray tube display displaying rotating reel Images 
randomly stopped in accordance with the control electronics thereof* 
Of course, such devices are only exemplary of the various player 
operated gaming machines, charterer i zed generally for the present 
purposes as machines wherein a player may deposit one or more 
coins or other items of monetary value for the privilege of 
playing the machine, after which play the machine may dispense 
money or other Items of monetory value, or alternatively Indicate 
a winning condition for manual payout. In either situation such 
a machine will ordinarily contain substantial amounts of money 
which Is generally accessible to certain persons such as machine 
maintenance personnel prior to any couting or other accounting 
therefor. As a result, substantial though unknown pilferages Is 
believed to occur with such machines, in addition, of course, 
mechanical malfunctioning of such machines or tampering of the 
machine Itself may grossly effect the odds of winning whereby a 



player may empty a machine of coins before the problem is detected, 

Various systems have been proposed to improve the account- 
abllity of such gaming devices. By way of example, U.S. Patent 
No. 4,072,950 discloses a monitoring system for use with amusement 
game devices. That system Is adapted for use with a computer and 
includes an interface unit connected to the computer and to a 
plurality of coupler units which are individually mounted, on and 
interconnected with the gaming devices* Each of the coupler devices 
is adapted to receive a portable device for identifying individually 
each of the attending personnel. The identifying device or tran- 
sponder locks into the coupler unit and provides informational 
responses to interrogation by the interface unit which sequentially 
polls and addresses each of the transponders, in the event a game 
device provides a winning condition, an operator inserts a tran- 
sponder into the coupler unit of the game device that indicated 
the condition, which causes selective communication among the com- 
puter, coupler unit and transponder, including identification of the 
game device; transponder, size of the winning condition and other 
information. The si2e of the winning condition is thereafter dis- 
played on a digital read-out, such as in the transponder, enabling 
the attending personnel to verify the condition. Once the amuse- 
ment gatne device is then returned to playing condition, the tran™ 
sponder is unlocked and can be removed from the coupler unit and 
is available for insertion into other coupier units in response to 
winning conditions occurring therein. Such a system nay be useful 
in monitoring and verifying the payouts of large jackpots to pre- 
vent theft or double payouts of floor personnel, though has limited 
use in other functions such as surveillance, in that communication 
with any particular gaming device only occurs on the establishment 
of the winning condition. 

Another monitoring system for gaming devices such as slot 
machines is also known. That system constantly monitors and gathers 
complete functional and accounting dQta from each slot machine for 
recording at a central computer. In addition, the central computer 
includes means for controlling the slot machines in that any indi- 
cation of tampering or malfunction wi H cause the system to shut 
down that machine. Because of the quantity of data being gathered 
by the central computer an extermeiy large storage capacity Is 
required, all of which results in the gathering of more data than 



essential or convenient for the monitoring of the siot machines. 
Further, because the system can control the on-off function of 
the slot machines, various malfunctions and/or power losses can 
cause the system to turn off all slot machines requiring the 
manual resetting of each roach fne to the chagrin of the players 
because of the number of rachines Involved and limited personnel 
for accomp I i sh I ng the task . 

BRIEF SUGARY OF THE INVENTION 
A cash accounting and surveillance system for games, 
whereby operation of a number of player operated gaming devices 
may be monitored for purposes of detecting abnormal operation 
and/or chesting and for providing automatic accounting Information 
for record keeping and pilferage detection purposes. The system 
utilizes a node concept with each node having a non-volatile data 
storage capability and a communications capability for communi- 
cating with each of a plural ity of gaming devices coupled to the 
node. The exemplary embodiment disclosed operates in conjunction 
with slot machines having mechanically rotatable reels and a 
microprocessor conrrol system for randomizing the reel stopping 
payouts and other machine functions. Alternate embodiments are 
disclosed. 

BRIEF DESCRIP TION OF 0RAW1NGS 
FIGURE i is a block diagram of the circuit of a hardware 
embodiment of a gaming machine which may be used with the present 
invention, 

FIGURE 2 is a side elevation of the reel disc used in 
the machine of FIGURE I. 

FIGUFtE 3 Is a block diagram of a microprocessor embodi- 
ment of the gaming machine. 

FIGURE 4 is a flow diagram of the indicia generating 
segment of the microprocessor program c? FIGURE 3, 

FIGURE 5 is a flow diagrsn of the register interchanging 

segment. 

FIQURE 6 is a flow diagram of the reel stopping segment. 
FiGURE 7 is a flow diagram of the reference- 1 oca ti ng 
sub-routine. 

FIGURE a is a How diagram of the reel stop sub-routine. 
FIGURE 9 is a flow diagram of the reel correction segment. 
FIGURE 10 Is a side elevation of the reel disc used in 



the embodiment of FIGURES 3 through 9. 

FIGURE !l is a block diagram of the system of the 
present Invention. 

FIGURE 12 is a block diagram of a typical node of the 
present Invention, 

FIGURE 13 is a block diagram of the gaming machine 
control ier board. 

FIGURE 14 is a block diagram of the data comm board. 

FIGURES 15 and 16 are logic flow diagrams for the 
gaming machine controller. 

FIGURE 17 is a logic flow diagram for the data comm 

board* 

FIGURE IS Is a logic flow diagram for a typical node. 
DETAILED DESCRIPTION OF INVENTION 

The exemplary embodiment of the present invention 
system is intended for use in conjunction with slot machines 
having a mechanical reel spinning mechanism but otherwise micro- 
processor based so as to provide electronic control of the random 
reel stopping positions, pay-out control and machine monitoring. 
Because the present invention interfaces with each slot machine 
and In particular communicates with the microprocessor controlling 
the machine through a second microprocessor on a data communica- 
tion board in the slot machine, If is believed appropriate to 
first describe the operation of the slot machine as an exemplary 
device forming a part of the system and with which the system 
operates. Thus, Figures 1-iO and the description thereof which 
follows describe the method and apparatus for randomly positioning 
Indicia bearing members or reels on the slot machines, which 
apparatus may also include other machine functions such as payout 
machine monitoring and cheat detection. 

Figure J schematically shows the general functioning of 
the game machine. In the Ideal condition of the machine, the master 
clock pulse generator or osci i later 10 produces clock pulses at a 
frequency which is not critical but which is preferably chosen to 
be at least ten times the frequency at which indicia pass the 
display line of the machine when the reels are spinning. in a 
typical embodiment of the machine, a master clock frequency of 
100 kHz may be used, 

tn the idle condition of the machine, the switches 12a 



through I2f are in the posit!on shown in Figure I. It wilt be 
understood that the switches 12a through 1 2 f would in practice 
be switching transistors controlled by a control signa; i2, but 
they have been shown as physical switches in figure \ for clarity. 
5 With the switches 12a through I2f in the position shown, 

the raster clock pulses are fed into counter. 14. This counter is 
of the recycling type and may, in a typical embodiment, have 22 
steps. Consequently, on a count of 22, counter 14 will produce 
an output pulse at Q22 and return the count to zero. The output 

JO pulses at Q22 of counter U becomes the input pulses for counter 
16, which functions in a like manner. The output pulses at 
of counter 16 in turn become the input pulses for counter !8. 

Each of the counters 14, 16, 18 is associated with one 
of the reels of the game machine, end the number of steps in each 

15 * counter is equal to the number of indicia on the reel which it Is 
associated. 

In a three-reel machine such as shown in Figure I, it 
will take 22 x 22 x 22 or 10,643 master clock pulses to cycle 
ail three counters at least once. At a clock frequency of 100 

20 kHz, this takes approximately one- tenth of a. second. Conse- 
quently, in the severaf seconds which will elapse between plays 
in even the fastest use of the machine, ail the counters wi II 
cycle through their count many times. 

The initiation of a play by a player sets a piay-ln~ 

25 progress sensor 20. The sensor 20 may t/picaliy be a flip-fiop 
circuit which can be set in various ways, depending on the type 
of machine involved, for example, in a coin-operated .machine, 
the sensor 20 may be actuated by the acceptance *)f 3 coin. In 
a non-coin operated machine, the p! ay- in- progress sensor 2C 

30 might be set by 3 microswitch actuated when the player moves the 
handle of the machine out of its rest position . and begins to 
cock the ree I -spinning mechanism. 

Upon actuation of the play- in-prcgress sensor 20, 
switches 12a through 1 2 f are moved to their other position, and 

35 the counters 14, 16, 18 are disconnected from the master puise 

generator 10. The counters thus stop in a totally random position 
depending on the exact number of master clock pulses which have 
been counted (at the r^te of 100,000 per second) since the end 
of the previous play. 
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Movement by the player of the handle of the machine toward 
the fully cocked position eventually trios a spin-release mechanism 
22 of conventional design within the machine, and the reels begin 
to spin. The tripping of the spin-reiease mechanism 22 may be 
5 sensed by a microswltch or other appropriate device (not shown) and 
is used to start the enable delay circuit 24, whose operation wilt 
be described below. 

The reels are mechanically tied to a reel disc 26 shown 
in defai I in Figure 2. The reel disc 26 has a pattern of openings 
10 through which iight beams from light sources 28 can reach photo- 
diodes 30 # 32 as the reel disc spins together with the reel to 
which it is attached. The rim of the reel disc 26 is equipped with 
notches designed to be engaged by stop dog 34 as released by the 
stop release 36. 

15 It will be seen in Figure I that a separate reel disc 

26a, 26b, and 25c is provided for each of the reels of the machine. 
As the reels spin, the openings in the reel discs 26 cause pulses 
to be generated by photodlodes 30 , 32. The photodiodes 30 are 
positioned adjacent the row of openings 3i in reel disc 26 in such a 

20 manner that they wi it produce one pulse for each indicia position 
that passes a photodiode 30. The photodiodes 32 are so positioned 
that they will produce a pulse oniy once in each revolution of the 
disc 26 when the s*ct 33 passes by thenr*. 

After the reeis have spun a predetermined length of time, 

25 the enable delay circuit 24 times out and connects photodiodes 30a 
ar 32a to position reference detector 28a. The position reference 
detectors 28 detect the reference pulse from photodiodes 32 as they 
pass a slot 33, and use this puise to close switch 38. 

With switch 38a closed, the pulses produced by photodiode 

30 30a are conveyed through switch 12a to counter 14. These pulses 
advance the counter from the count on which it has stopped until 
it reaches the count which produced an output at <?22* ^ ne ou **"P u ^ 
pulse from Q22 of counter 14 is conveyed through switch I2d to the 
stop solenoid driver circuit 40a whcih actuates stop release 36s 

35 and causes stop dog 34a to engage a notch 35 on reel disc 25a to 
stop the first reef. 

At the same time, the output pulse from Q22 °* counter 
14 starts enable delay 42 to provide an appropriate time interval 
before the stop sequence for the second reel is initiated. The 



stop sequence for the second reel is Identical to the one described 
above, with the position reference detector 28b closing switch 38b 
whereupon the pulses from photodiode 30b advance the counter !6 
until stop solenoid driver 40b actuates the stop release 36b, 

The output pufse at of counter 16 starts enable delay 
44, and the process Is repeated to stop the third reel associated 
with reel disc 26c. 

If ft Is necessary to produce an electronic output in* 
dlcative of the position in which the reels have stopped, this 
cannot reliably be done by counting the pulses of photodiode 30 
from the reference point 33, as it is possible that the stop dog 
34 may not properly engage the reel disc 26 and may caus^ the 
mechanism to jump to a position adjacent to the one that was 
intended. For this reason, position sensors 46 are provided to 
compare the output of their associated counter 14, 16 or 18 with 
the count of their associated photodiode 30 from the reference 
point* If they fail to match, the true count and/or an error 
indication may be conveyed to an output 48. The output pulse from 
<?22 of the last counter 18 may be used to reset the ptay-in- 
progress sensor 20 so as to restart the random count of master 
clock pulses from master clock pulse generator 10 for the next 
play, and to enable the coin acceptor mechanism in a coin- 
operated machine. 

As shown in Figures 3 and 10, this method can be carried 
out not. only by the above- desert bed circuitry, but also by an 
appropriately programmed microprocessor. 

In Figure 3, a conventional microprocessor 100 is shown 
as consisting basically of an addressable input multiplexer 102, 
a central processor unit 104, and outputs 106. The inputs to 
multiplexer 102 are binary inputs from the machine's play-in- 
progress sensor 20, reel release 22, and photodfodes 30a through 
30c and 32a through 32c (Figure I). The outputs 106 include 
outputs to the stop solenoids 40a through 40c (Figure I ) , as 
well as to the reset input of the p lay- in-progress sensor 20. 
Other Inputs and outputs may of course be used in connection 
with other game functions, such as various forms of cheat detec- 
tion and malfunction sensing as desired or appropriate. 

The sequence of microprocessor operations Q f the machine 
fs illustrated In the flow charts of Figures 4 through 9. Referring 
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flrst to Figure 4, the indicia segment of the program is initiated 
by -toe end of the previous play and the consequent resetting of 
the play-in-progress sensor 20. The program starts by addressing 
the play-In-progress sensor 20 (in a coin operated machine, this 
5 would be the coin acceptor) through the multiplexer 102 and testing 
its status to determine if a new play has been initiated (e.g. by 
the acceptance cf a coin). 

If no new play has yet commenced, the program decrements 
a storage register Ftj in the microprocessor's memory* Rj is then 

10 tested for zero, if R| in nonzero, the cycle is repeated after a 
snort loop deiay (preferably obtained by the insertion of an 
appropriate number of no-operation instructions) which assures 
that the cycle time from negative branch of the "play started" 
test back to its Input Is constant regardless of the path followed. 

15 If Rj is zero, the program loads into R| the number of 

indicia per reel (22 in a typical slot machine), decrements a 
second memory register R 2 , and tests the latter for zero. The 
same procedure is used with respect to a -third memory register 
R 3 (for a three-reel machine). Additional registers would be used 

20 if the machine has more than three reels. 

It will be seen that as long as the machine is idle, 
(i.e. no new play has been initiated), registers Rj through 
act as a cascade counter. Consequently, each of Rj . R2 and R^ 
contains, at any given moment, a number between I and 22. If 

25 the microprocessor is, for example, an Intel 8048, it would have 
a cycle time of 4.19 microseconds per instruction; consequently, 
registers R ( through R3 would take approximately 625 milliseconds 
to run through all 10,648 possible number comb inationa. As 
described hereinabove in connection with the hardware embodiment 

30 of the machine, this may not be quite fast enough for sufficient 
randomness; however, the randomness of the program is substan- 
tial ly increased by randomly interchanging the register counts 
and by starting the count from a random count, both as hereinafter 
described. 

35 When play is begun (as for example, by the acceptance 

of a coin in a ccin-operated machine or the pulling of the 
handle in a non coin operated machine), the test of the play-in- 
progress sensor Input causes the program to freeze the count in 
registers Rj through R3 and to divert program execution to the 



J? 
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next program segment, which may be a conventional segment com- 
mon ty used in all electronic machines and designed to control 
the coin-mechanism and release the h3ndie. it could be omitted 
?n a non-co in-operated machine. In which the program would pro- 
5 ceed directly to the register interchanging segment. 

Referring now to Figure 5, the register interchanging 
segment of the program Is entered directly upon. comp iet ion of 
the coin segment (in a coin-operated machine) or indicia genera- 
tion segment (in a non-coin operated machine). It begins by 
K) loading a number equal to the number of reels in the machine (3 
In the described embodiment) Into a memory register R4. The 
Input from spin release is tested again, after a short delay 
designed to equalize the zero and nonzero loop cycle time. If 
R4 is zero, the number of reels is agains loaded into R4, and 
* 5 the cycle resumes* Thus, In the described embodiment, R^ ar any 
given time contains a number between I and 3, cycling through all 
three combinations approximately every 16 microseconds. 

As soon as the handle of the machine has been pulled 
far enough to wind the reel drive spring and trigger the spin 
release, the spin release input changes status. The next M reels 
spinning'* test determines that the reels are now spinning and 
freezes the count in R^. 

In order to increase the randomness of the indicia count 
the contents of Rj through R3 are to be loaded into memory regis- 
25 ters R5 through R7 in a sequence determined by the contents of R^. 
; For this purpose, the nuinbsr 4 is a66e<i to the contents of R 4 so 

\ that R^ wi!) now contain the address of R5 if it previously con- 

tained a I; the address of R5 if It previously contained a 2; and 
j the address of R7 If previously contained a 3. The number I (the 

j 30 address of Rj ) Is now loaded into a memory register Rg, and the 

number 3 (the nutrber of reels) is loaded Into a memory register Rg 
\ The contents of the register whose address is in Rg 

* (I.e. the contents of Ri ) are now loaded into the register whose 

\ address Is In R 4 (i.e. R5, R5, or R7), and register Rg is decre- 

f 

I 35 mented and tested for zero. If It is nbn zero, R4 and R g are 

j both incremented, and R 4 is tested to see if it now contains a 

number greater than 7 (the address of R 7 K If it does, the 
[ number 5 (I.e. the address of R5) is loaded into R 4 . 

The sequence now returns to the loading of the contents 



20 
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of the register address by R~ (now F*2' * nto * ne register addressed 
by R 4 (now the next one in line of registers R 5 , R^, and R7). In 
iike manner, the contents of R3 are loaded into the remaining one 
of registers R5, R^ and R7. it will be noted that registers R J( 
3 R2 and R3 are not modified by this sequence so that the indicia 
generation count wi II resume at the end of the play, at whatever 
count was in Rj, R 2 an R3 at the beginning of the play. This 
makes the indicia generation courr more random than In the hard- 
ware embodiment of Figures i and 2 in which the count always 
10 starts from zero. 

When R3 has been loaded into the remaining one of 
registers R 5 , R 6 and Ry, the next decrement of R g zeros it, and the 
subsequent test of R g for zero transfers the program to the reel 
stop segment of Figure 6. 
15 The reei stop segment begins with an arbitrary delay, 

shown in Figure 6 as 750 ms, which represents the length of time 
for wh|ch the first reei is allowed to spin. This time delay can 
be achieved conventionally by leading a register with a prede- 
termined number and cyclically decrementing it until it reaches 
20 zero, the predetermined number being so chosen that the count- 
down to zero will require the desired length of time. 

Upon expiration of the delay, the program addresses 
the input multiplexer 102 (Figure 35 in such 3 way that the input 
to the central processor unit 104 consists of a. two-digit binary 
25 number whose least significant bit (LS8) is determined by photo- 
diode 30a (Figure 1) and whose most significant bit (HSD) is deter- 
mined by photodiode 32a respectively, associated with the reel disc 
126a of the first reei. 

The number 5 (i.e. the address of R<J is now loaded into 
30 a memory register R }0 . The contents of the register addressed by 
Rjq (in this instance, R5) are then loaded into another memory 
register Rj. The reference- I oca ti ng subroutine hereinafter 
described (Figure 7) is now called to locate the reference posi- 
tion 125 on the reel disc 126c (see Figure 10), Whereupon the 
35 reel stop generation subroutine, also hereinafter described 
(Figure 8) is called to stop the first reel at a position 
determined by the contents of R ( . 

After stopping the first reel, an arbitrary de*ay (500 
ms in the described embodiment) Is interposed to allow observation 



of the first reel by the player before the second reel stops. The 
Input multiplexer 1 02 i5 then addressed to read photodiodes 30b and 
32b, the address of R 6 is loaded into R| 0> and the program proceeds 
to stop tht> second reel In the same manner as described above, 
5 based on the contents of which is now in R M . 

Following the stopping of the third reel in accordance 
with the signals from photodiodes 30c and 32c, and the contents of 
R 7 as duplicated in R ( j, a short delay subroutine is called to 
altow the third reel time to settle. When the reets have settled, 

f0 the program moves on to the reel correction segment of Figure 9. 

Backtracking now to the reference- locating subroutine of 
Ffgure 7 mentioned above, it works as follows: when calied,the 
subroutine first reads the reel position code (RPC) as determined 
by the LS8 and MS8 status inputs from the photodiodes 3Q, 32, 

15 respectively, currently being addressed by the multiplexer 102. 

By testing this code for zero, the program first xiates a sector 
120 of reel disc (26 which has no holes, it then reverses the 
test to find the next sector 122 of disc 126 in which there is 
at least one hole 131. When the start of a sector 122 is located, 

20 a 4ms delay is interposed to make sure that no misread can result 
from a slight misalignment of the two hoies in a two-hole sector. 

The 9PC is now read again and tested for equal ity to 
binary 3 (hoies in both the inner and outer' rows, Figure iO). If 
the test is negative, the section under examination cannot be 

25 section 124, and the search for the next section 122 resumes, if 
the test is positive, the program again iooks first for the next 
section 120, then for the next section with holes 13!. When the 
latter sectfon Is located., the RPC is again read and a test for 
RPC=2 Is performed, if that test is negative, the section under 

30 examination cannot be section 125, and the original search resumes. 
Iv the rest is positive, however, the section under examination 
must be ttva reference section 125, as this is the only section on 
d\:c 126 h, which an RPC of 2 follows an RPC of 3 without an 
intervening RPC of L 

35 Having thus located the reference section 125, the 

program now looks for section 128, then section 130. As soon 
as the disc 126 reaches section 130, the reference- locating s co- 
routine returns control to the main program in the reel stop 
s^grnent of Figure 6. 



Immediately upon the return from the reference- i oca t I ng 
subrouting of Figure 7, the program calls the reel stop subroutine 
of Figure 8. This subroutine begins as the disc 126 enters 
sector 130, and looks first for sector 132. When a positive RPOO 
test indicates that sector 132 has been reached, the memory regis- 
ter Rj | (which, it wi II be recalled, contains a number between I 
and 22) Is decremented and tested for zero. If Rj ( is now zero, 
the contents of R JQ (which are related to the number of the reel 
being stopped) are used in an appropriate algorithm to generate 
the address of the output 106 to which the solenoid driver 40a, 
40b or 40c (Figure I) of the reel being stopped is connected* 
Having generated the proper output address, the program actuates 
the appropriate trip release 36a, or 36b, or 36c through the 
selected output and driver and stops the reel in sector 134 by 
engagement of the stop dog 34 with the notch 135 on reel disc 
125 (Figure 10). 

If Rjj is non zero when tested, the subroutine first 
searches for sector 134, then sector 136. At the beginning of 
sector 136, R ( ( is again decremented and tested for zero. If 
Rj I tests out zero, the stop release is actuated as described 
above to stop the reel In sector 138. In like ranner, a negative 
zero test of R| ( initiates a search for sectors 133 snd 140, where 
another zero test of Rj ( triggers the stop sequence, if positive, 
to stop the reel in sector 142* 

it will be noted that the r&ei stop subroutine does not 
use the 5ms delay following a hole detection as the reference- 
locating subroutine does. The reason for this is that the roe) 
stop subroutine needs to derect only the presence of a non zero 
RPC, whereas the reference- locating subroutine also needs to 
detect the value of the non zero RPC. 

If Rj j in the last mentioned test is still nonzero, the 
program clears and then starts the microprocessor's internal timer 
w/h Ihc, in essence, counts the microprocessor's clock pulses. 
Whi he the timer Is running, the subroutine looks for sector (42, 
then sector 144, When the beginning of sector 144 is detected, 
the timer Is stopped. The r ;mer register T no* contains a 
nwlb&r representative of the time It took the reel to move from 
the beginning of sector 140 to tne beginning of sector 144, This 
Is important Uecause Itve next f ndicla position sector 146 on th# 



reel disc 126 is part of sector i 44 and has an RPC cf zero; con- 
sequently, the photodlodes 30, 32 ars the beginning of sector 146 
by a t*rofng operation. Inasmuch as the reels of the rrechine can 
tend usual 1: purposely do) spin at different speeds, it is 
5 necessary to establish, by the above-described timer count, bow 
long it takes the reel to move from one indicia position sector 
to ttie next. 

Following the stopping of the timer, Rjj is again 
decreroented and tested for zero, if it is zero, the stop sequence 

i0 is initiated, and the reel stops irs sector 146, if it is not, 
the contents of timer register I are inverted and the timer is 
started, which has the effect of counting t!me backwards. The 
tte»£r register T is continually tested for zero, and when the 
test Is positive, the reel will have reached the beginning of 

15 sector 148* At that time, R-j is again decremented and tested 

for zero. ft ft is zero, a reef ?top in sector i 5C fs initiated: 
if not, the entire above-described sequence is resumed, beginning 
with the RPC detection foi lowing the first test or Rj , in the reel 
stop subroutine. 

20 inasmuch as the mechanical reei stops are subject to 

wear 3nd bouncing, the reel may, on rare occasions, stop one 
indicia position short oi one indicia position too far. In a 
col -operated mach i ne with an automatic payout mechanism, this 
would result In a faise payout evaluation. If is therefore 

25 necassary, in the progrmt for sucr. a machine, to provide the reel 
correction segment fi lustra ted in Figure 9. 

fn that segment, the nuntoer 3 (i.e. the number of reels 
In tfce machine) is first again loaded into Rg. The number 5 (I.e. 
the address of R^) is then ioaded into R^ f and the *?>ui tiplexer 

j0 address of first reel photodlodes 30a , 32a is loaded into a 

m&ory register R^* The multiplexer 102 is then addressed front 
Rj2 x °* f' rs '** * s read into a fnefrory register 

Rj3* The contents of tf*e register addressed by R|q (l*e. R^) are 
next ia#d£d fftto the ejected Indicia position of the first reel. 

35 A predetermined position table offset constant is now 

added to register A to create the actress of a position table 
register In s&pixtpr lately preprogramed block of memory. The 
position table register so acilresseti contains the RPC which should 
t>& t>y tHe pbotoidioctes 5Ga 3 32a if the first nee! has indeed 



stopped where it was supposed to. 

The expected RPC from the position table register 
addressed by the accumulator is now loaded into the accumulator 
and tested for equality tc the actual RPC stored in register 
If they ere equal, the reel has stopped where it should and no 
correction Is necessary. In that event, an appropriate offset 
Is added to the first-reei pnetodlode address in to create 
the multiplexer adoress of the second- reel photodiodes 30b, 32b. 

Register R } q is then incremented to contain the address 
of R5, and R^ is decremented and tested for zero, if Rq is nonzero, 
the actual RPC of the second reei is now read into R|3, and the 
companion cycle Is repeated for the second, and eventually, the 
th i rd ree ! . 

If the equality test of A and R, ^ is negative, a skip 
has occurred. if it is desired to monitor the occurrence of such 
majfunctfons a skip subroutine (not described in detail) may be 
optionally used at this poinr to actuate an appropriate recording 
device 152 through one of tfte outputs 106 (Figure 3). 

To determine the direction of the skip, the contents of 
the register addressed by R J0 (i.e. ?^ for the first reel) are onco 
again loaded into the accumulator register A. This time, however, 
the predetermined position table offset vaiue plus ! is added to 
register A. The subsequent irzinsrer of the position table register 
contents to A places into A the RPC o* the next indicia tosition 
beyond the expected one. 

When A is now tested for equality to Pj v a positive 
test means that the ree J has cone one position too far; conse- 
quently , the register addressed by P,q is incremented to make the 
expectation conform to reality, and the next reei Is checked. 

tf A and Rj^ are still unequal, the skip must have been 
rearward, and the above-descr ibed procedure is repeated w J th the 
predetermined position table offset minus I. If a renewed test 
of A and R. ^ f or equality is positive, the register addressed by 
Rjq Is decremented to conform to reality, end the next reei is 
checked. 

If the last-mentioned equality test is stilt negative, 
the program diverst to a failure mode routine '.not shown) which 
halts program execution and, through an appropriate output 106, 
indicates the need for maintenance by actuating a failure indicator 
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J 54 (Figure 3). 

After a!i the reels have been cr.-?c^e:i i, and any necessary 
corrections made, the R~-0 test will be positive, and the prop ram 
exits to 3 conventional payout seamen t (net shown), Ths payout 
5 segment is of the type commonly used in a\ \ ~e I ectron i c machines, 
rn essence, it compares the contents of Re, and (which, it 
will be noted, are now corrected to conform to the actual position 
of the reels) with a preprogrammed payout table and ©Derates the 
coin payout mechanism accordingly if the reefs have stopped on a 
iO winning combination of indicia. 

At the end of the payout segment (which includes the 
conventions! housekeeping checks of the machine's mechanisms to 
ascertain that it is ready for the next pi ay) ttie p lay- in -progress 
sensor is reset through an output 106 (In a coin machine, the coin 
15 acceptor is enabled), 2nd the program returns to the indicia- 
generating segment of c igure i, tr-roug^ which it cycles until the 
next play begins. 

Mow referring to Figure !i, a bloc* diagram of an over- 
all system in accordance v*th the present invention may be seen, 
20 The system is organized on the node concept, with each node 200 
being ccupied to up to 256 slot machines 202 through a single 
serial input/output line 204. In the preferred embodiment this 
serial I/O line is a standard RS-232 line. in addition to this 
line the node is coupled to e printer 206., an input device such as 
25 a keyboard 208, a C3T display 2IC, and finally to a host or central 
computer 212, typically the central accounting computer for the 
casino- As an alternative, each node may have some substantial 
bulk storage capacity such as disc storage for subsequent reading 
and/or processing by the central computer 2 12 as opposed to being 
30 directly coupled thereto. The specific block diagram for each node 

of the preferred embodiment may be seen in Figure 12. The CPU 2M in 
this embodiment is comprised of Intel Corporation microcomputer 
boards based upon that company's 89 £0 microprocessor, more 
specifically, the SBC 655, the SBC 30/20, and the SBC 534 boards. 
35 Tne real time clock 2!6 is a TCU 4 10 real tUs clock with the CPU 
2 1 4 commun i cat i ng th ro ugh a b us > t rue ture to 5 b ubb I e memory 2 I 6 , 
a random access memory 220 and UARTs 222 for communication to a 
Hazeltine 1500 terminal 224, a standard prlnfer 22b and the serial 
1/0 line 204. The buoble memory 2\B Is a -vyfe bubble memory 



boord, roan u factored by BubbieteV., to provide adequate non- 
volatile storage a+ the node to maintain normal data during any 
power outages* 

Now referring to Figure 15, a block diagram of the 
gaming machine controller board may t>e seen. This embodiment 
Is the microprocessor based embodiment hereinbefore described. 
The microprocessor 228 in the preferred embcdi ment is an Intel 
8035 single chip computer having on ship random access memory 
and read only memory storage. in addition, however, additional 
external read only memory 230 is used, with address latch 232, 
being on the same bus as read only memory 230, allowing the com- 
munication of both addresses to the ROM and instructions from .the 
ROM over a single bus, specifically the data bus for the 8035. 
Also coupled to this same bus is a self cycling display controller 
-234 driving three seven-segment display digits 236, readable from 
within the slot machine for service and maintenance aid. The 
data bus is also coupled through a b i -d? reef ional tri -state bus 
driver 236 to the date comm board yet to described with 
reference to Figure ;4. 

The microprocessor 228 receives a plurality of inputs 
from various sensors in the slot machine for control and/or 
communication purposes. in the description of Figure I it will 
be noted that each reel disc has associated therewith two phoio- 
detectors. The controller of Figure 13 is capable of controlling 
five reel machines and accordingly, ten ~ee I reader inputs cor- 
responding to ty/o inputs each for five reels may be provided ti 
Schmitt triggers 240, the outputs of which are multiplexed multi- 
plexers 242 controlled through control lines coupled to the second 
port of the microprocessor with the output of the multiplexers being 
provided to the first port of the microprocessor. The second port 
is also coupled to multiplexer 24-1 for control purposes, which 
multiplexer multiplexes a plurality of signals for presentation 
to the microprocessor on the TO tine of the 80 35, In part>cu\or f 
switch signals indicating coin in, coin out and service door open 
are coupled to the multiplexer 244 through conventional ootoisola- 
torz 246 and Schmitt triggers 246. Also coupled to the Schmitt 
trigger is a signal indicating that the reels ere spinning, which 
of course- isalso multiplexed 6/ the multiplexer. Hopper reset 
and hopper fill signals are prwloed directly to the multiplexer 



244, while an acknowledge signal Is provided directly to the Ti 
pin of the microprocessor (the TO ar-a Ti Dins of the 6033 2,-2 
t np ut pins, te 5 tab I e an de r p rogram con t ro i for con d i t ? ona I j umps ) . 
As shall subsequent iy be seen the acknowledge line is coupled to 
the data comm board of Figure \& ro provide a jump for servicing 
the data comm board upon a request therefrom. Final ly, the 
mocroprocessor al c ' receives a reset signal correspond! no to a 
master reset, the reset signal to the microprocessor also being 
responsive to a power loss detection to reset both on a master 
reset command and upon a power loss. Aside from the appropr i ate 
controls of the multiplexers; memory etc. the microprocessor 
puts out a plurality of control signals to decoders 250 and 252. 
The input to decoder 250 comprises four lines of the first oort of 
the m i c rop rocessor f wh * ch on decod i n q p ro v : de con t ro I s i on a ! s 
for the tilt fight, the hopper motor (for coin dispensing upon 
a winning condition), for the stop solenoid drivers (see Figure 
I), for up to five reefs for the coin accept light and for th« 
insert coin light. In addition, a f ; fth line from port ! is 
used as a denomination detecting Mne. with jumpers between 
this line and any one cf the other four lines determining 
denomi natior. of the machine (i.e.. a dime, quarter, ha if- do Mar 
of dollar machine). In that reciaro, it should be noted that the 
ports on the 3035 are re ferret? to by the manufacturer as quasi- 
bidirectional, which allows use of part £■*■ the oort as output 
and any other part of the port as input. For a description of 
the port characteristics see, for instance, Paragraph 2.1.4 input/ 
output on page 2-2 of Intel Corpora t \ or" 5 user's manual on the 
MCS-48 (a trademark of Intel) family of single chip microcomputers 
(1978), Thus, the program for the microprocessor will rest the 
state of the jumpers 254 to deterrr-tne the <7ionetary value of the 
coins being used so that a single controller board may be used 
on machines of any denomination by simnle changes in tne 
jumpers. Final ly, a portion of the output of the second port 
is used as an input to deco<i&r 252, with the output thereof con- 
trolling the jackpot bell, the hopper knife, the handle release, 
the coin lockout, the coin deflector (hopper vs. coin drop) and 
four individually controlled coin lights. 

Now referring tG Figure K, a block diagram of the 63 t a 
communication board may be seen. As previously mentioned, each 



sior machine of the exemplary embodiment of present invsntior- 
contains both a controller board of Figure l "5 ar-d a de*a comf^ board 
of Figure 14. The data comm board also uses an 8035 micro- 
processor 256 communicating through risto bus to a program 
read only memory 258 using an address latch 260 so that both . 
addresses and data (Instructions) can be conrouni cated over the 
same bus. In addition, to provide greater data storage capability, 
than is in the microprocessor, additional random access memory 262 
is provided on this bus, with a battery support 264 n«a 1 ntai n « no the 
random access memory during any power down situation so the accumu- 
lated data will not be lost in such an event. The data bus is also 
coupled to the game controller board of Figure 15 by a buss buffer 
circuit 266. this device is an Intel 8212 eight-bit input/output 
port which, under microprocessor control, creates an interrupt 
si ana I for the mi .roprocessor and the acknowledge signal to the 
game controller. The first line of the first ocrf of the micro- 
processor provides a serial outset for the I i ~e interface 268, with 
the remaining sever. lines of that port cominc; out for machine 
identification jumpers so that each da+a comm board may bo given 
a unique address in an overall system, in pzrtic*] ar , each of 
the first three of these seven lines may b^ jumpered to any of 
the remaining four of these lines, providing twelve separate 
possible jumpsr combinations, Thus, by use of these .jumpers, 
up to 4,096 unique data ccmrr. addresses mav jsed. the advan- 
tage of 4,096 possible addresses v/hen no more than 73<- machines 
may be coupled to any specific node is that large casinos 
generally have more than 256, but less tha VJ96 5,ot machines, 
so that each slot machine in a casino may nave a unique address 
independent of which node of a plurality of nodes it is coupiod 
to , thereby allowing the movement of Machine:; hetven nodes 
without losing the unique identify thereof. As shall subse- 
quently be seen, one of the initializing functions of each node 
is to sequentially go through all 4,096 addresses to identify 
which machines are coupied to that node by the response there- 
from so that only machines actually coupied to fhar node need 
be subsequently polled using a taole c.r*a+ed \r. the initial 
polling. 

The line interface 266 couples tn*s serial ouipu't 
line To serial line 204 coupling the remaining foacnlnos and tn'$ 



node (see Figure II). Tne line interface be ; no controlled 

by one of the lines from tr.e second port tn* microprocessor, 
also provides the serial Input informs: ion received from line 
204 to an optometer 2 70 which couple? that si gnat to the Ti 
5 input' of the microprocessor. Also the preferred embodiment 
of the present invention utilizes a mag card reader, also 
coupled through the optoisolafor, and a dual *Hp fiop ?7v to 
the microprocessor for specie! communication purposes at th^ 
slot machine. 

10 Now referring to Figures 15 and 16, logic fiov 

diagrams for the slot machine controller may be seen. In 
Figure 15, on power up or master reset, me control! ei first 
identifies which occurred. if a power up initialize is required, 
the data memory is cleared and the random generator initialized, 

15 In the case of a master reset, such as in clearing a tilt 

situation, this clearing and initializing is skipped, with the 
system immediately notifying the data comm of the power up or 
game reset condition. Thereafter, the system restarts the game 
program, which in effect is a J so the program re-enter point from 

20 a completed game, either as a result of a "no pay combination"* 
or, in the case of a winning game, after The end of the payout 
routine. At this Doint the gams status is checKe6 to determine 
Aether the players wager should be returned thereto, as a result 
of any interrupt which may have occurred durlnq a game. If there 

25 has been such an interrupt, thereby interfering with the com- 
pletion of the. game, the prayer's coins are returned and the 
system then communicates the new game data to the seta comm 
board (the specific information being communicated w: M oe sub- 
sequently described). if ftie wager is not to oe returned, the 

30 game status is complete, either as a result of the execution of 
a payout routine on the existence of a winning condition or 
directly as a result of a no win condition. *r f either event, 
if no payout is to be made, or a payout is complete, a 9 ai n rhs 
new data count is communicatee to the cats comm as previously 

35 mentioned. Thereafter, the system determines ^hefhar the coin 
hopper is low, and if it is, tne coin diver+er is closed so that 
additional coins entered into the machine will be diverted to 
the hopper until the hooper is *Yefi I ied n , in that regaro, since 
the system monitors ail coins being entered info the machine and 
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all coins oeing paid ou+ from the hopper, *f.e hopper level is 
automatically maintained by the system merely bv count i no coins 
as they are paid out, and keepinq the coin dWerter closeo as 
new coins are entered until such time as the: number of co'k-s 
paid out have been returned to thi hopper. Thereafter, of 
course, additional coins are allowed to drop < i.c*. fey-pass The 
hopper). Thus, whatever initial level of coins is provided in 
the hopper will be maintained during -slav. except as it may be 
temporarily diminished as a result of payouts t>y the machine. 
After making this determination, the system looks for a coin in 
indication. if there is no coin in signal, register R. is 
decremented (see Figure 4) and tested for zero. if R, Is rot 
zero the system returns to the "coin- in- test, repetitively 
looping through the coin in and the decrementing of R, until 
a coin in indication is received, or more likely, register R, 
goes to zero. In this case, register R, is- loaded with 22 (for 
a 22 position reel) and register R 2 is decremented and tested 
for zero. Assuming for the rrmmer.t that a coin in signal is not ■ 
received, it may be seen that register R, effectively counts 
down fro* 22, being reloaded with 22 each time zero is reached, 
on which occasion register R ? is decremented ar-a tested for zero, 
with each time register ft, reaches zero that register being re- 
loaded with 22 and register fi ? decremented and tested for zero. 
Thus, the loops resulting from negative coin in tests result in 
the constant counting of registers S ( , R ? . and R ; , through all 
possible combinations for a three reel 72 position slot machine 
(obviously, if a four or five reel machine is Dei w> used the 
count may be further extended by additional loops, provided the 
count frequency is sufficiently high to provide good randomness 
30 in comparison to the time bet-ween pi ays). 

Or. receipt of a coin in indication from the coin acceoti 
the system exits to the coin : : i progr3--. shown in Figure 16, there- 
freezing the count in registers R,. and 2" random manner 
because cf the random time of receipt of the coin. If the coir 
35 in is tested os not sei no. valid, i.e. it does not satisfy specif! 
requirements as set by the sensors in the coin acceptor, a coir 
tilt routine locks the mach in© uf; so f'-s" = 1 i.am-^t be. pie-zed, -a?: 
also communicates tne problem to tre iaTo cow ix'-ard. if the 
is valid the coin count is reccroed w.-i the i\mo&t c-f coins r *»*t 
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h a ve been inserted Is compa re o to th s me x i m urn n um£> e r o f co i n s 
allowable to determine whether or not the coir lockout should 
be activated.. This and the foilowinq sequences nre for macnjr.es 
s'hich may be played with one or a plurality of coins up to some 
maximum such as five coins. Thus, or entry of the first coin the 
test for the last coin will oe negative so that the system again 
looks for a coin in Indication. »f another coin has been entered 
it returns to the start to determine if the coin in is valid, 
whereas If a coin has not been entered it has tn determine whether 
play has been initiated, by way of a handle pull, on the entry of 
less than the max imam number of ccins which may be entered- ! f 
there is no handle pull indication the system con+inues fn the 
loop looking for another coin in or a handle puis. Thus, ir may- 
be seen that before a coin is entered registers ^ , , fi 0 and are 
con s fan 1 1 y eye I i ng at a very hi gh rate , wh i ch reg i s te rs a re s ton ped 
at a random position upon entry of the first coin, with -Hie system 
thereafter Rooking for additional coins up to a maximum allowable 
number and/or a handle pu.fi to initiate the game. 

On the occurrence of a handle pull the mechanics* reei 
Kicker mechanism, which may be substantially identical to that 
used in pri or-art-mechan i cai and electro-mechanical slot machines, 
is actus ted > thereby spinning the reels in the norma! manner. The 
system then finds a sync for thr : first reel as herein before 
described, gets the random number from register R ( , and after a 
predetermined delay time stops the reel in accoraance with the 
random number. Recognizing the first reel is not the last reel to 
be stopped, the system returns to fine the sync for the next reel 
with the random number associated therewith; etc., until the last 
reel has been stopped. 

After the last reel is stopped the system sequentially 
checks each reel to make sure that it stopped in the position cor- 
responding to the associated random number. It any reei did not 
stop properly that reel is tested to determine whe^'nor it stopped 
within one position of the random position selected by the random 
number genera tor . if it did, the random number corresponding to 
position is corrected and the routine goes on. I f > on th»a other 
ha/id, the reel did not stop at the proper position or within one 
posit? on therefrom a reei tilt indication is given, communicating 
that fact to ttie data comra board and locking tho system up unti I a 



3 master reset comnand is given- 
Assuming all reels stopped in the position corresponding 
to the associating random number or witnin one position thereof 
so as to be correctable, the system compares the reel positions 
5 to a lookup table to determine whether a tin condition exists. 
In the preferred-embodiment slot machine this lookup table 
will be contained in ROM, since service t. HOM can be replaced as 
desired to vary the payout conditions. If no payout is to be 
made the system returns to the restart position (A of Figure 15). 
10 | f , on the other hand, a payout is to be made, payout is initiated, 
with a detector on the payout system detecting the poss-ge of coins 
thereby. If the coin out indicator does not indicate that coins 
are being dispensed as commanded, the routine determines whether the 
hopper is jammed or empty and if it communicates that fact to the 
*5 data comm board. if, on the other hand, no irregularity is 

detected in the hopper the hopper motor is left on so that the 
coins should be paid out, with each coin out being recorded until 
the payout is complete, at which time the routine then returns 
tothe program restart position (A of Figure !5>. This then com- 
20 pietes the operational system in the slot machine for a given game, 
with the routine quickly advancir.n to the loops .generating the 
random numbers until a further coin-in is detected. 

The logic flow diagram for the data comm board is 
shown in Figure 17. On power up or reset the system is initial- 
25 ized in a conventional manner for micro processor systems. 
Thereafter r the machine identification number is read in anc! 
then the communication line is continually tested until it is 
free. At that point the routine checks ths drop door switch 
to determine whether ft is open. If it is. a flag is set and 
30 the data comm copies the cumlative files maintained in the d*+a 
comm to the financial files in the data comm. Thereafter, the 
system returns to again test for an open communication line, 
proceeding past the drop door test because of the second pass 
through the routine to test for data from the slot machine. 

^ 5 If there is data it is tested to determine whether it is 

* tilt data,, setting the tilt flag on a tiit before return inn to 
test for the comm line free condition. If there is no data from 
the slot machine the routine tests to determine whether the start 
bit of a transmission over the comm line is present, &nd if i* 
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i 5 receives, and retains the 16 bits in the following message. 
The first 12 of the 16 bits represent the identification number 
for each unique machine in the system. If the received iden- 
tification number does not aqree with the strapped in number 
the rout.ne returns to again' read in the strapped in number in 
case there is an error in that number, if the numbers do ma+ch 
the remaining 4 bits of the transmission are interrogated to 
determine which response is requested, such' as merely a roil 
call response, a game condition response, a counter data res P onse : 
financial data response or a response identifying the data of the 
last game played. In the preferred-embodiment a typical response 
to a machine condition request indicating that all is well is also 
a 2 byte response, the first 12 bits of the 2 bytes repeating the 
machine identification number, with the remaining 4 bits ail O's 

to i nd i cate all is well. 

Having now described the detailed organization of the 
node,, the individual sior machine controllers and the individual 
data communication boards, it may be seen that the node serves 
a number of functions. When coupled to the host computer as 
shown in Figure II the node may receive commands from the computer 
and response by sending the requested data to the host. The node 
may also receive commanos from the input device (key board) 
responding by outputtlng the requested data to the output device 
(Printer or CRT or both). in some instances there is an inter- 
mediate step, in that data must oe obtained from the slot machine 
data comm board and processed before the output function can occur. 
When not servicing the host computer or input device the node polls 
the slot machines and receives data therefrom concerning their 
operational status and concerning their financial status. The 
operational data concerns information pertaining to the ability 
of the slot machine to ooerate properly, whi ie the financial data 
contains information pertaining to +he amount of money put into 
the slot machine snd the amount of money paid out. In the preferred- 
embodiment the node contains conventional error detection soft -ware 
and hardware, and outputs messages when communication errors are 
detected and corrected. 

The event which causes a node to request financial data 
from the slot machines (i.e., the data comrr in each slot machine) 
may be a keyboard input, a command fror the host computer, 2 



predetermined time as determined by a clock, or which iver occurs 
first, as may be determined by the cos i no personnel. Typically 
a node might have two Input devices and two output devices, one of 
each of which would be located on the casino floor for the use of 
maintenance personnel and one of each of which would he located 
in the manager's office. Data to and from these devices can be 
identical; or if desired, items of high security value or 
sensitivity may be restricted to the managers devices only. 
Obviously the node will operate with either or both I/O locations. 

A logic flow diagram of the node may be seen in Figure 
18, as with any system the node is initialized on start-up in the 
normal manner. Thereafter, the node goes to a roll all routine 
and finally cycles through a loop which includes testing for an 
input from the keyboard, and input from the h-»st computer or 
a financial event, which if detected will result in the branching 
to the Keyboard Contending interpreter, the Host Command inter- 
preter or the Get Financial Data Routine, respectively, return inq 
thereafter to again test for an input from the Keyboard. if none 
o* these three events occur The next slot machine is polled, based 
upon the response to the roll call, with the response from the 
slot machine being handled by the Slot. Machine Interpreter. in 
the event a machine does not respond that machine is put off line 
with some indication of this occurrence be inq orovlded to the out- 
put devices at the node to alert the appropriate personnel. it 
should be noted that putting a slot machine off line in this manner 
does not shut down the machine, as a node is purposely nor given 
this capability, and in fact the machine may still be operating 
properly, as the failure may likely be between the slot machine 
controller and the node, not effecting operation of the machine 
itself. This is an important aspect of the present invention 
as each slot machine in the system is in effect a monitored 
free standing machine as opposed to 3 controlled machine, so 
that the cash accounting and sun/el lance system does not intro- 
duce additional failure modes thereto. 

The various routines essoc i ated. wi th the logic How 
diagram of Figure 18 have heretofore only been very briefly 
mentioned, Accordingly details of each of these roufir.es 
are given here below. 
ROUTINE ROLL CALL 



This rouilne polls are slot machine numbers trow 0 to 
4095 inclusive. If a slot machine answers properly, then the 
routine puts the slot machine number in 5;-:FiL£ 3nd sets the 
corresponding status to on line . (SMFILE is a file which 
contains the slot machine number and the current communication 
status of the slot machine associated with that rubber.) If 
a siot machine fails to answer or conrroun i cates three times with 
data or co*nrounication errors, then the routine will poll the 
next slot machine. V/hen all slot machines have been polled, 
the node will output a report of the results of the roll call. 

Routine KEYBOARD INTERPRETER 
If keyboard ccnvnand is then go to routine 

ESCAPE MENU 

A ALL 

G ' t?AME 

C CUM 

F FIN 

r A (Fig. 13) 

N e3 vFin. 13) 

D DATE 

T 1 Ml 

s . scroll 

X P£VENU 
If the keyboard command is none of the anove . then 

output the message ' Incorrect Corr.rand ro the output device <s) 

and go to routine MEMJ - 
Routine MEW 

Output a list of the valid keyboard co^ands shewn 
in routine KEYBOARD COMMAND INTERPRETER. 3esi£ie each command 
provide a brief description of the function -associated with 
that command and then go to ib) of Figure 

Routine GAME 

Get a slot machine number froa the input device. If 
the siot machine number is not S*4F!L£ then output tho massage 

SM NOT ON SYSTEM to the output device anri qo to (G). if 
the slot machine number is in 5MFILE then poll that slot machine 
with a gaipe poll, if the slot machine does nor reply then 
output the message Si-i MOT RESPOND I KG to the .output drcvice 
and go to ff communications errors occur or if the receive- 



data is incorrect, then output th=a appropriate- ^es^oe ro the 
output device sod go to '6). Otherwise convert iho symbol 
data into words and output tnese -words to t!:o output device, 
then go to (B) . 

Routine ALL 

The purpose of this routine is to provide * report 
which she 5 the current cumulative of financial status of aN 
of the slot machines whose nufrcers are in S^FILC. 

Input a character frorrv the input aevice. if f ho 
character is not a C or F then cutout the jnesssci-c incorrect 
command, please re-enter to tue output device and po to routine 
MENU. Otherwise put the corresponding pel! code (cumulative or 
financial) in a register and continue. Output a reader nessaqe 
which identifies the figures in the foticwinn coiums (coins in., 
coins out , etc. K 

Us inn the coda previously saved ?n the register, poll 
each slot machine whose number is in 3Mf 1 Lr - U the slot 
machine (k>es not respond or responds *-ith to many communications 
or data errors, coil the neyt slot machine whose number is in 
SMFILE. if the slot machine responds properly then convert 
the data to ASCII and output this data to the output device. 
Continue until a! I slot mac-nine numbers in SMF I Lt r.av<2 been 
polled, and then go to 07 K 

Routine CUM 

Get a slot machine number rror the input device. If 
the. slot machine numDer is not in 5MFJLL then output the 
message SM NOT ON SYSTEM to the output device anc cjo to (6). 
If the slot machine numbe ; is in SMFILE then poll that slot 
machine with > cumulative poll. if the slot machine does not 
reply then outpuT the message SM NOT RESPONDING to the output 
device and go to (B). If corwmjni cat sons errors occur or if tne 
received data is non-numeric then output the appropriate nxyssa^w 
to the output device and go to (3). Otherwise output the dat? 
received from the slot machine to the output uevice. 

£out i ne F I . i 

P»M operates identical iy tc- OJ& oxce&t a financial 
poM is used rather than * cumuistivs po* * a?" 4 dsfta 
displayed is the cumulative data in **<-act rns s*;sf *ime 
the droc (cash box) door was oosr.ee . 



Routine DATT 

Get the current date, ;<■■ u i = torrna 4 fror* the real 
tftts ciock. Convert t. u :€ dat£ fror- bincrv to ASC; i , addin.q 
the appropriate header message . r,ne : out pat vJ.is to the 
output device. Then 30 to CO) 
Routine TIME 

Get the current time. jr. oinsry fon>=t from tnr~ real 
time clock. Convert This data from binary to '-*>CH. Add the 
time messaoe header to the time data and output t- i s message to 
the output device. Then go to <b>. 

Routine SCROLL 

The purpose of this routine *s to display tor ttts input 
device operator a chronolocical list of *U exception reports' 
from a H slot machines. Exception reports 3 re responses from 
the slot machine which raport occurrences *nt'ch are not the 
-norma! operating procedure of the wacnine. These are stored as 
they occur in nor. -volet ! !e memory (XFiL£>- SCROLL retrieves 
th.9se data, starting with the most recent entry, does the 
necessary conversions., anc ct&ut.- rhetr. to thr- outnur device, 
if the operator depresses the F:SC key fhe routine is exited 
ami operation continues' at (&> . Otherwise rs ports are dismayed 
'tffitil all reports stored have £>een fii.spiayec. 7hfcn operation 
continues at (6). 

Routine REVEMU 

The purpose of this routine is rv. dis;>h-sy" tor the 
i-^pat device operator the do Mar values of sli nanles put into 
ail siot machines, output fror> *H slot r achines and the- afrount 
of profit per raenin-e. In addition totals of aH tnese i teres 
are outputt&d . 

Get the report start date fror~- the input device- If 
the Input date is i rco r red then output the - ^ssa^e Incorrect 
Date" 1 , and 90 to (??}.- ft the requested dats is oefor'-: tfte oldest 
•date for tfhrtcn data exists tt-* - output t-;e snessaoe *^oort Start in 
•At 5,1 3#)d the oldest daf«- Get the- eurnenr t inane? 5 1 data from 
a=H £iot (naeMn&& currently on t>ne. l^Ss is 5ccor?.p J i sned in 
the f o H ow i nc: fnan ner . 

feck siot rr»achine in SMF ( L£ is polled ^ith a financial 
C>oiK \f tte siot jnach i ne dcis nor respond or if too ^env 
S3*aa^1ed J ' ( on or dat# errors occlm* trjen tjy~ r.&xT siot rr-acMne 



^jf assist 




a' ; cbn<iif i9n^^\pa) i it ...... ' : 




•V."/ - . c,. noooer iV-ipty 

, •': • v • ■ ■ 7. r?oor Open 

. " • ' ■ \ ■ £ . ' ivsor • C t os&ci • 

\ -Ad appropriate nG5S03'r is sent to t.n.* out out d£V*ce* 
■ "'3 " ; JFhe data is -reformatted tir«e vr\o dare erf- adrift:? tiis* whoio 

. -i5 oiit i h the exception code file (XF-I.Ln)- 
■' ' -Response. - Hand Paid JaatnoT 

\ : .:- ■ . . Th^s response indicates to tho node tnsl 5 customer 

■■"■••;has->W6n- -a Tar-aef % -an>o-up.t 'Than the slot ssachLna is capafc-te of 
•^•"tDV;: :-paf 1-^.." ' :Th : e* data sent to the node .i ncl udes the amount of coins 
, r .-^^-v have won if the slot machine had paid him 

f : . "'. • . ' . : - -' Tfie -message is reformatted -tip*? and u-'-te arfc adde-:; 
-'■'/:" :-'-■>■ -and the restjlt is stored in hand paid jncKoot file (JFILt) and 
'1^ - ah^appropria+e message *ent to the output device. 
• \' : - :=. Re.sppnse Hopper FiJi 

:■. * ^ This response indicates thai rronies have been out into 

■ tt?e slot machines payout device- The response data includes 

the.Brndunts of coins below the fuii ievei that vnsre in the pay- 
' 2Gl * : out dev.ice when = ft -was tilled. An appropriate rnsssaqe is sent 
totrtie- output device . The hopper I eve! ancu-nt is put vrith the 
- current ti f?»e and date and enrered into the hopper fill file 
<F1 LF1 L) . 

1 - . . As data are received from tna & iot- machine thoy 

:25 . . are ; checked for eofwriunicat i on errors. If any occur the 
. ' slot machine .i s requested 't'o- repeat tne previous response, 
• . • If data are not received correctly after several repeat 
; : -r^nuests Mat t^et -Is pat into the Status inf oration win 
. : twined jn SMFTLE for that slot machine nun&sr and en appro- 

^ . ipY-ii^te'-^^age- is sent. .to the output device. The pointer 
to -^t^E vis trusted, to o.oint to the. next slot machine, 

■ : *: ,\ ftffceiwttMfc response m$ bow* racel v^d *lth no .cotwi i - 
cations errors "it i£ checked "ipr proper data. content. The 
f YP^.q* . £#eW-wj- .d^p^nd.-fs---kif-^ the reopens?. .%yp&. It mci.ude^. 
Ls :but : ^:rK?tvii:mited to. sfreckina for rt.umer.fc i'?ts *o -coin 




entered !t^- : s*a1;U5. -ifi "format i-on. in :iHF-!l.L' sn-rl an appro^.r I c-to 
■■ "- ^ssaga :sent v to tn~ output device, if the -slot *^chin>: 
ihBid • previous ly sustained- 3 dara problem anc =Kv> now sent 
proper : : data : then. tpV\iTot machine status is odjc-tod and 
: 3 ; . g fnes saae/ i s sent . t o ■. rh e ou t p u t device, 

\- *. The visible attributes of cofsnun i cations and dsta 

\ ; Errors -pn- the output dev I ce ure a messape -^her; f bey occur 
"• '-a o d .'3ndt her ■ fne ssa ge- v;h e ft th ey are co r recte d, 
: O-- - . "iiode - Host ComrriUfiiCet^j ons 

. IG\ /. Gon^uriicat ioris between the -notfe. and the .host computer 

1 '-"-:>jt-M *be"-:cl}ecKed for errors using 3 similar r.eth.o.d as tftot for 
* • hoW si ot mac*: i n $ commun » ca t i on s - : Sec au se of t he. va r t et y o f 
^■://■-compt^t^•cow^Ianicatior!&.".^ncJ. .pre?oc.o!s, ai } of ;vblc!> arc 

v^eM -known; the specific cnecKs need not be detailed herein. 
15 . in fhe description of .Figure i-4 tne I ins interface 268 

. : • ;was . describ by the ^icro processor 256 

for : dlrebting a serial inout ssnnsl on \)n* 20^ to the opto isolator 
■ 270 and. tor. driving the line 204 with tfte serial sutpu+ froro the 
: ^icroprrvcessor tne line 204 being 3 itf 232 line coup i inn the 
20- node to a:U -'sMot. machines on tnar node. Such a configuration 
represents tb.e .present :©rflbod J r;ent of the invent ion though 
' alternate, commun icat ion fora«s ma.v a J so be i^ed, £*y. *>'3y of 
example> it j 5 ■ con temp I atec mat furure erabodi t^nts j^ay coinrnunl • 
. ; cate o^er-' the casino .power lines so that no separate Hne between 
25 the slot* inacMnes and no.de rocuirod. In suc:> an instance.. 

-frequency shift ?r*odu ration could be used vntb fne center frequency 
"• •♦f^\ ; &~ei-n§v,used iii = r^ace:\of • .s start byre. is s.uCw a system different 
: nocies^cduid. operate' : on -di fferent frequencies with strapping on 
• 'the - iitie :^nt0rt^c6s^ 268 on each data comfc board detent n$ which 
Ap- • : no'da t h at : mgcjii n e . v, i J t ccxTsmu n i cat e v»- j r ft . 
\ ' : ■'. ■ ■ .; • -. Tn us ' -it. - :-may ■ be • - see n t n $t ■ tne re • <sert ain • 

■ ^ :* ".^oecjiir^eAces- Hti'fc^i= ^ r iiM- "cause- -a" slot -^act^i nfj controller tn 
.= \.-\c^m4nt-^t^^^ bG$rd "vhic^ co^nysTi cations 

! 1 ; .in. ' t^e- ^et^rred re^bod i ; n£?nt .a re: :s ,i way s \ n ' a • i ] ■ format t .In 
.3$. . ::par,ft : cuj"i?r-. >fhe- pireterrad ecr^od lrnent edcj> .cornnsun i c^t I on fr^ 
.: ■ Vthje"; ^rot^^rfjapHine contrpt t ec to' tne .- dat ^ coj?sd • bo-rfrd -i "oc I ^<ie^. .tiie. 
-curhv^tiveV^^tts.^^ cd^ n :ccn.^c^f : . coin : ^rop • 



; : mayl c^pHnd- .upon *&e- occurrence oivm.9 rise to The -data trans ■ 
: :>niWibfV ■ -.tfeuj?h: i't ; ts b,6 1 i eved that tb*. frxed to met !>?,s the- 
:■" ^aiaYi^e^ occurrences ->yi vino rise to the 

V :; tirihsm^^ t.hesi.or- /r^e^iine ^control jer to tfce 

completion .of. each .oaa* cycle as ^ may- 
0 '.be gener^l;ly-indicatod by tne- coin insert i i-^vt co;i do on 
: = * : th^ opcurr etfce\o*""^n. ■except i on : cor.&l t ion . Thus it shay bo sc^eh 
: -that -aJtrthe"."rfiqu.ired totais are. fliaintatne'd in ■ mp^ry -both on 
"..fhe.'Sjot\machifle)con^ uoard and on the oats corm- frpard 

" -"bothvof ;whic^'ire ^battery supported i n the event of 3 powor out^e. 
5: tn ' that "regard ."i : t >?i H be. noted. .that th-2 coin in coin out and 
\'ep> : ^ and thus, h^sve reievance- 

: : : p^f?/: -v/i tti, respect, to. the. last ..re.eci i nq. tnereof. 

• . the . "fo'reqdi hp cornn?^n i est ions -between, ths 5 lot nadi i 06 
control ier ar^ en of the ooparaini 

Q cations- therebetween . as- the: data co.T : rr. board cannot itself in 
-i tlate • ^ny ; "s *6t ^msch f ne to data -gown comeim 1 cations . 

- [ Jhe ^rdp ..door ■op.en..sond-i.tion i being exception 
cond'it ion .'causes the slot machine, control ier to output 
a\ ) inf or^at i do 1 dent i f s<2 oe re i habove : ; ;i ncMid i nc ; an exce p t i 00 
§ ^ code --.WMih : indiaaf as the nature of. the exception. As described 
^ViW respect to Finur© *7-. when the data comm =boa"rd detects the 

• exi^ .the. data in the cumulative 

• i ^T^^'1•e5^^h.•.tT>ri', -data ■■calm'- board Is aiso written into the financial 
: .;.f +$es; :i:h- :.rfbW-^^^^W--- "Thus--, the - clhru iati-vs riles on the 

G :, dat : a :cc^^-&d.^rd; ; ^^^ . whereas the -f inane; ai 



a&assM^S^ -■■ 



-th>? s^CPffd tour 

xo& r o^;,/^ '5J1 :-zp.rQs f c-.r . convQivi ance 

? : r?#^^^ iodrcatins -trie state ef the .maofcine. 

^^g^; :o£ :^xain^!-a ; -;i : f ..-there •. are _ no. ^xcept-j on conditions, a data 
addressed. ^ 7-11 repj w I to a ty- Vt.c- n&sp-onsfc 
fe;:>:'y aieres*. /i^d t*e last 

-i.s-we-1 or indicnt-Ing the 
J;-^ the exception cohd i t ibri ,-which . exists- --Van uncon 

r : -\ : . : y;v; ^^tO*:^j^p3 : i>po;N the ( n^e;afsb--sends!oot*a sioaaL the 

the /-j^nass - for t.n* resfxective deta co;rc; 
^ fast four bits .(now .6e ing o/Mver titan 0000) in 
£ v \ /y^^'.;-:^-^ poH fkch noils .*ay 

v-V ^^^^^ ne . to ;Yas genti * i -th -any -desired- oata such as. 
> * \. ; • " >""f5- .by'Way of ' exarnb le; the cumu! st i va counts The financial counts. 
-v\ v-.;-;v: - m v-A;T; .v. ■;.,on-:the- last - c-ame - i-n tor^a.t i on . 

/X- -V-T-hu-S'- Wtwmay ■ b"£ -^sen that the slot n-.ecMne ocoratas 
)^:qs-:q: -stand: a tone * device- ; ■ y/it-h -^ara. &&tn$i rnainta-.fnsd in the 
'V- . :\ ■'^acWfreV.'f^r yread out- at -any - betwoop <iroo tfoar ooenJfl-ps. 
= trade N^nce a day ' tns node need oi.lv pofi 

v : y ; : : ^y-h ' ^d^fr^ .fe6 : t-wean c?ro^£. Actually, it for 

•*- : - : -\ :■;■:-■."..■■■>...■. v>sbife-'^asbfv-:>h for financial, dat^ between 

. ydrpb^Xthe^tbt^ tn.e n^x+ ^ ror; win still be 

• / : *. 1 r ; : : . '\ M<iurijte','": :|>roy^:d .i-.ho • -t h e-;c ap act --ty o't The emulative co^nt has not 
-.; 'ii&Qb^n:^^ cond.it Jon- at the iirr^ of 

:.\ -*. \ ;;:thev^r;:i^r-drb>:^d^ h ; ave -1-een lost, Conseauentfy ? 

; v ,; b'ecause .of'the es.scnt f.aV K\ non ;voistifs strjra^ or -the cata -corw- 

■■■ :• - ^r ^ -' -v^^ v^^rd^^ v; i rJ be :f.ast:%2h.en the node qoes 

/ \ : - ^stared .at :;om^ ooi^t between ^.rop^v 

- : :T''"-'. : -' if ths ■ nisSs €a^n for $ave 
.;; /. /- ; ; • t; ' ; ; ; ^hat;:Xc*P^r -tine^v/depepdinn. vp&i • tiv?. st-or ags '^-aci ty op the 
'-; ; - - r y '/^if^-^ 'aVid if' hoarse' .-the ussrp Vfie -3.;^in-.- . \x-, *M 

^ . y^or^er^ rrdvVdes-a or^ 

... ; -35';-vpf^/aaV^ ? e for rJ P - to ° ne 




> - v. . =•..■-■■■ •: /•.:•;■•.■•.••/•-/.: :. . •■ •• • . :. . 

:■■ •" • ■ - ... • • ••• • : -'^ ■ /• ■ • ■ 

^'--k.x::*: I'.'r^oth ^f ^e^n^ohjne.'arid. 'at-. each ■nc/oV without ■■cootri-Uut i-ro a.dd i f i.pns 1 
UWr ;: .r /•-■ ; ^V^"-; : : "f#» ^Vqdes ;fp the' nSd? ims ^efnc -ado i ; t^ed ; ; . .ObyMcu^i y w.n i. is 
..• iJi d i :...,.--, i :.-,;; i : ^.i.;,.-j /carta i-r. preferred 

iinite.rstoasJ t>y titose sKiile'c' 



V r^=i.l rAi-^^Vc^^r^^'-tl^^'f "i^' s^uld .te- unite rstpo 

" :-P?$S:-\. : - i.ri'-'tiKe /art.." that various ^nances -in. foran a/rtf. peJa H may oe . 

>!"f : V, : / ':tt\eirei^.^b^t r : ^gai^i.ng " *pcw} the spirit ao.d.' scope- of ' the 

pi&Bft^ "-. • . .. ■ ■ •' - : 

;W£x$A\'t-vk ; >:->;*\-. : ,. f ■: - .'. :/ .. ■ : • ".• ' • • .. • ' • 



V"--" •." • "V ' 

!:'^'.<.i : ;Vo-' ' ;- : . 

:nS:K-' ;: ."f^ : /'-: 




0j.v;^;:;^ stirve. i|la : nce system for gaming 

■fii-ii*--^-- {;■}:: • iyS, : . .-/ . f I'r^f means Within each roach! ne for. monitoring the 

^-w'; ; ;^ vai ue - and ; the . payout of items of monetary 

".■*"* -~ v'al.'ue-;. an.d.'JPr majnta;! ning dig t ta.i signa is Indicative of the cumulati ve 

■^^r^V^vv^/":^. : 1 : ■■■ ''■ ■". ' '.(- - ; -'siefco"n3;" means - w 1 th i n .each- machi ne f or cqmmuri feat i on over 

address oh. sa.rd ; communic^ 

said signals of said ■- . 

ft^: -kj i> - 7 : v- ; :K=> ^"-^ ^ocje: : mea ns: ::coup 4 ?^aj:p rura IJ of said second -means. 
;-fv ■ - ^-/^v fe^u-^^: ";::tftTOugn^sa rd : -data : cb?nmun I eat ton f ihes* : sa Id node means I nc i ud I ng means 
M:.:; ■ ^ >: : V\ ! f^ means coupled thereto and for. receiving 

i^i-^vV--^ sal d node means having . non-voi at I le 

|\ - - > tb: said dig tta I signals fn 

. ;spl+eV6f ^ sys^efri ;po^er -loss- ignd node means f ai lures. 

- ^ V - /; " \ 2. -,Tbe System as claimed in.Clalm i wherein said first. means 
- ./v. ^ .digital, signals I n spite of system 

;|: : vo. as. claimed in Claim I wherein said : second means 

'■ : "•. ' ■ )\ n vdach" roaeh I ne is :.a ...means . for cornmun i ca t J ng over- a ser la! comrnun I cat I on 
. ^ to. a plurality of said 'second means 

:. .^-^^ 

: -v " ;.Vv;0^;V : k' -X<4;. \ VvTJie-. : -sys*eci-. as-^ol a.imed in Claim I Wherein ,-sa.l d node means. 
>|. y.*.\: .v - M/*oludes ; rb^ I fcari', means for no Hi no enth possible unique- address which 

a£acessss nave a patting 
: -by., a- response from said- second 
x-:;V.;-:,^ J;Im.lte.d to. a. subset 

;£/a^&^ .actual f y cpupj ad 



-In' said .subset .6f poss J b te 




- ; .36:- 



: ; 5^'>y';;. ; '•• the,iystem' as.'cl.iimed in' Claim ! .'further comprised of 

1^ ::, - ^ ■ ^ -^Ss l^or 1 ; ^n^tng Vh9- ^.9 °+ ? cl-op ,cfcor i nd i car? ng removal of 

■ { r'/v ' '^•^fe i j+edO i>W»s :ot mpNi-ary,- vai ue, said .first means, .further .being a. 
> ; : ^' -• -:-";:^s :-r.^ris rvk>- '^^d Cdr^r Klocr^openi ng for- maintaining additional 
?V>J :; ^ at rhe iast Gpenln ? 

'^C']V\ '•• if&[ syst.esm. ; a.s claimed in CI aim .1 f urhher .comprised of. 

meansfor sens ing^er tain machine malfunctions 
;expeptj6n code digital . signals. 
K^VrN to. said node 

Vic: V..'.. A^'.:S-:v"iS ^.i.-ji.W V Ttje,"syftem : as ciainid-i.n-Cjatm 7;i wherein said node means 

select iVfi.transr 

and output pt : 

• : :'\- r .[ itU^ 3q#; m^hetary.' va l ue -or ; said - except. i on code digital si gna Is . 

^^V/YV '- ' h"^ ! furt * er comprised of 

:" : :r:,.-.;^}i^ns-\'In'-sal^ a com P ut ® r ' 

; : f>-:V ••' ■'•"./oi'-'TV^VStem as claiined-in Claim I wherein control of the 
■ / garni ni rr»ach i he res ides i h said r/achin^ so that machine operation cannot 

• • ; - .i-'V" ...j | ;. the ' system as.' c I aimed J n Cialtf • wherein said communication 

• ■ ' '. lines J 'cc^prlse -the' ppWer J lne^ 

- V ■ ; ; ;;'j2. -The ca sV. account.! og - . ah d 'survel.il ance system as. c4»imed 

V V. ' -•..•.•In.'ciaira .1^ : |* a slot •■»» ch ' ne '. a » d "herein. 

,- , . , .r -.x electron i.e. wntrbi. nieans vithln each siot machine fqr 

. ' 7 • ; .detecting. We input of coins and control l ing the payout of coins; and. 
;■ ' /':]■■ .. " • ••.'storage means: wi-fhin. each slot, machine for maintaining. 

!; ;.■ digltaj " sfgna Is ^ numbers -of coins pftt In+o 

? ;-^;i;3; %he\ ; 'sysfa* as. ..claiMed; in. Claim 12 >vhereir> control of the 
,"• )\ .-^ ^^I'^Twi- "^l^hJy e-^isitaoV £>I n'^sa rd/e>Mafc*cOf»l o._odrftro 1 " "«».fis V | .so that fcScM rie . . 
?>: : 'S. py-:-\: : -^^%f^-<a»^cyt f ^;.'#f j^ctetf 'igti.. fcoo.fto4 !ei ■■ fry s^jd. node. • 

^SZ^f^x -Ai^s^sism W-Vlat^^ 
:iv>.l'"t- : ^^^^&;^s::ar^{»fpy ) tV:6f';-rWl4 : ^acn-^p i nnab+4 by mecha'ji i€al /.ree-j ■ 





•wi*?^: ::.>I:-.-: .\.0*>s ; - .u.--. -:\:--: ".~ " •". *- : - \" • --. J . • . V-*.: - * . • ■'. 
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this 23rd day-, of January:, 198.3. , 
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l ; by • i ts- Patent Attorneys 
. ;DAVIES ..& ' COLLISON 
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